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CONVERSION FACTORS

For readers who may prefer to use metric units (International

System of Units), conversion factors for the terms used in this

report are listed below.

Multiply inch-pound By To obtain metric
unit (S1) unit

acre 0.4047 hm?2 (square hectometer)

acre/mi? (acre per 0.1563 hm2/km? (square hecto-
square mile) meter per square Kkilo-

meter)

ft (foot) 0.3048 m (meter)

in. (inch) 25.4 mm (millimeter)

Ib/ft2 (pound per 4.881 kg/m2 (kilogram per
square foot) square meter)

Ib/ft® (pound per 16.02 kg/m3 (kilogram per
cubic foot) cubic meter)

mi (mile) 1.609 km (kilometer)

mi2 (square mile) 2.590 km? (square kilometer)

yd3® (cubic yard) 0.7646 m3 (cubic meter)

yd3/mi? (cubic yard 0.2952 m3/km2 (cubic meter
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RECONNAISSANCE ASSESSMENT OF EROSION AND
SEDIMENTATION IN THE
CANADA DE LOS ALAMOS BASIN,
LOS ANGELES AND VENTURA COUNTIES,
CALIFORNIA

By J. M. Knott

ABSTRACT

An assessment of present erosion and sedimentation conditions
in the Caflada de los Alamos basin was made to aid in estimating
the impact of off-road-vehicle use on the sediment vyield of the
basin. Impacts of off-road vehicles were evaluated by reconnais-
sance techniques and by comparing the study area with other off-
road-vehicle sites in California.

Major-storm sediment yields for the basin were estimated, using
empirical equations developed for the Transverse Ranges and
measurements of gully erosion in a representative off-road-vehicle
basin. Normal major-storm vyields of 73,200 cubic yards would
have to be increased to about 98,000 cubic yards to account for
the existing level of accelerated erosion caused by off-road vehi-
cles.

Long-term sediment yield of the Caflada de los Alamos basin up-
stream from its confluence with Gorman Creek, under present
conditions of off-road-vehicle use, is approximately 420 cubic
yards per square mile per year--a rate that is considerably lower
than a previous estimate of 1,270 cubic yards per square mile per
year for the total catchment area above Pyramid Lake.

INTRODUCTION AND ACKNOWLEDGMENTS

Current planning of the California Department of
Water Resources is concerned with the development
of recreation sites in Hungry Valley near Gorman,
Calif. One of these developments includes a proposal
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2 CANADA DE LOS ALAMOS BASIN, CALIFORNIA

of the California Department of Parks and Recreation
for ORV (off-road vehicle) recreation use on a major
scale.

The U.S. Geological Survey made a reconnaissance
study of erosion and sedimentation in the Hungry
Valley area in cooperation with the California Depart-
ment of Water Resources. The objectives of this
study were to assess present erosion and sediment
conditions in the Cafada de los Alamos basin up-
stream from its confluence with Gorman Creek
(fig. 1), an area that includes Hungry Valley, and
to estimate the probable impact of current ORV use
on the sediment yield of the basin.

This report includes the observations of the author
during two brief visits to the study area, a limited
review of literature dealing with ORV-impacted areas
in California, estimates of sediment yield, and a dis-
cussion of impacts of ORV use and possible basin-
management measures that could reduce erosion and
sediment yield in the basin.

The author is grateful to Richard Angelos, Cal-
ifornia Department of Water Resources, and to
Howard G. Wilshire and Kevin M. Scott, U.S. Geo-
logical Survey, for their wvaluable contributions of
background information and technical advice.

PREVIOUS INVESTIGATIONS

Several investigations related to erosion or sedi-
mentation have been made in the vicinity of the
study area. Crowell (1950) mapped the geology of
the Hungry Valley area and discussed the evolution
of sediments in Hungry and Peace Valleys. Scott,
Ritter, and Knott (1968) estimated the probable
sediment yield for wvarious parts of the Piru Creek
basin from data collected in the basin and from
correfation with sediment yields of other basins in
the Transverse Ranges. Scott and Wiiliams (1978)
estimated the major-storm sediment vyields for the
Reali and Warring Canyon basins from correlation
with similar basins having measured sediment yields.
Wilshire and Nakata (1978) measured erosion rates
and discussed major impacts associated with ORV use
in Hungry Valley after January 1976.







































RESULTS OF ANALYSIS 15

4. The eroded sediment throughout the upper
Hungry Valley subbasin (4.67 mi? and 20-percent
impacted area) is

3
—;——er) ggsmid x 4.67 mi%2 x 0.20 = 68,500 yd3

and that eroded in the lower Hungry Valley subbasin
(9.35 mi2 and 1-percent impacted area) is

3
: 36236 YS x 9.35 miZ x 0.01 = 6,850 yd®.

The wvolume of additional sediment accountable to
ORV use in the upper and lower Hungry Valley sub-
basins is about 75,000 yd3. A large part of this
eroded sediment will not be transported out of the
basin, because as the basin size increases the stream
gradients decrease and the opportunity for intra-
basin deposition increases (Scott and others, 1968).
A sediment-delivery ratio curve by Renfro (1975) in-
dicates that an average 14-mi? drainage area would
have a delivery ratio of 16 percent. However, be-
cause ORV use results in the compaction of soil over
a large part of the impact area, the runoff is signif-
icantly increased (Snyder and others, 1976). The
author suggests that the normal major-storm sediment
yield of the Carflada de los Alamos basin should be
increased by 25,000 yd® to allow for the present
level of ORV use.

Long-Term Sediment Yields

Long-term sediment yields for small basins (5-10
mi2) in the Transverse Ranges range from 10 to
13 percent of major-storm sediment yields (Scott and
Williams, 1978). If the larger value is applied to the
Cafada de los Alamos basin (31 mi2), the long-term
sediment yield is about 13,000 yd3/yr or 420 (yd3/
mi2)/yr. Scott and others (1968) estimated that the
long-term sediment yield for the Piru Creek basin
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above Pyramid Lake (284 mi%?) was 1,270 (yd3/
mi2)/yr. The low sediment yield of Caflada de los
Alamos, relative to that for the total catchment area
above Pyramid Lake, is considered reasonable be-
cause the basin typically receives less rainfall, has a
more gentle topography, and has been less affected
by wildfires.

ORV IMPACTS ON THE ENVIRONMENT

In recent vyears the use of ORV's on Federal,
State, and local lands has increased greatly. Ac-
cording to a report by the Committee on Environment
and Public Policy (1977), the number of ORV's in
the United States increased from 5 million in 1972 to
more than 12 million in 1977. The increased number
of vehicles has resulted in intensified use in many
places and a search for additional areas for ORV
use. Short-term impacts of these wvehicles on the
environment have been documented by many studies,
most of which have been made in California. Some
of the major impacts of ORV use in California (ex-
cluding snowmobiles) are summarized and discussed
in the following sections:

1. Erosion. Erosion rates of soil and subsoil are
usually accelerated by ORV's. The ORV mechani-
cally displaces or loosens surface soil particles by
abrasion. During periods of insigni\ficant rainfall,
these soil particles are commonly moved downhill by
gravity or transported by the wind. Trenching on
motorcycle hillclimb trails commonly ranges from a
few tenths to 1 ft, but trenching of 6 ft in soft
rocks and 2 ft in hard rocks has been reported
(Committee on Environment and Public Policy, 1977).
During periods of significant rainfall, areas of loose
soil on moderate to steep slopes are susceptible to
accelerated erosion, and extensive gully networks
may be created. Wilshire and others (1978) reported
that measured soil losses from vehicle-use zones at
seven sites in the San Francisco Bay area ranged
from 7 to 1,180 kg/m?% (1.4 to 240 |bs/ft2).

2. Sediment transport and deposition. The quan-
tity of sediment transported from ORV sites will gen-
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erally be larger than that transported under original
conditions. The quantity of sediment transported is
affected by the size of particles, streamflow charac-
teristics, and the existence of downstream struc-
tures, such as dams. Snyder and others (1976) re-
ported that sediment yield from the Panoche Hills
ORV site in central California was 857 m3/km2 (2,900
yd3/mi2), compared to an insignificant sediment yield
from the unused area.

3. Soil characteristics. ORV use generally com-
pacts the subsurface soil, thereby increasing bulk
density, reducing soil moisture, increasing soil tem-
perature, and reducing infiltration. The above fac-
tors reduce the moisture available for plant growth
and increase the amount of surface water runoff.
Snyder and others (1976) and Wilshire and others
(1978) reported soil compaction to a depth of more
than 1T m (3 ft) on some ORV trails.

4. Vegetation. ORV's generally remove or de-
stroy vegetal cover during contact and indirectly re-
tard revegetation as discussed in item 3. Snyder
and others (1976) reported that following discontinu-
ance of ORV use the vegetative cover on ORV trails
increased from 20 percent in 1971 to 39 percent in
1975.

5. Runoff. Compaction of the soil and areas of
bare soil result in a significant increase in surface
water runoff. This increased runoff is often respon-
sible for enlarged gullies and increased stream
channel erosion. Snyder and others (1976) reported
that runoff for the basin used by ORV's was eight
times larger than that for the unused basin at the
Panoche Hills site.

6. Esthetics. ORV's typically alter the appear-
ance of the original landscape by removing vegeta-
tion and cutting trenches in hillsides. ORV trails
are generally established as straight-line, circular,
or crisscross patterns that may create a visual con-
trast between natural and manmade features. The
esthetic impact of sites used for ORV recreation is
largely dependent on individual judgment and opin-
ion, but it is also influenced by the scenic quality of
the original landscape and the extent and intensity
of ORV use.
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ORV IMPACTS IN HUNGRY VALLEY

ORV activity in Hungry Valley has been intensive
since 1971 (Wilshire, 1977). Although no hydrologic
data are available for the valley, many of the ORV
impacts described in studies of other areas apply to
Hungry Valley. Sequential photographs representing
a visual history of a severely impacted ORV site are
shown in figures 8-13. These data were obtained as
part of a nationwide study of vehicle impacts on nat-
ural terrain (H. G. Wilshire, U.S. Geological Sur-
vey, oral commun., 1978). According to measure-
ments at three bench marks on the top of the hill,
erosion losses averaged 8.2 inches from 1969 to Jan-
uary 1976 and 6.8 inches from January to September
1976. One of the bench marks was destroyed by
erosion prior to September 1976 and the other two
were destroyed between September 1976 and April
1977.

The most serious impacts of ORV's on the environ-
ment of Hungry Valley include significant loss of soil
and alluvium from hillsides and formation of large
gullies during major storms. Without basin manage-
ment, these impacts could lead to the reduction of
recreation and alternative land uses in upper Hungry
Valley.

The impact on lower Hungry Valley could also be
significant over the long term due to increased run-
off. The alluvium in lower Hungry Valley is suscep-
tible to extreme channel erosion during periods of
high runoff. Floodflows during the February and
March 1978 storms resulted in local downcutting and
migration of stream channels. At a site on Carnada
de los Alamos near Kinsey Ranch, the stream chan-
nel migrated laterally and removed 25 ft of sediment
from the left bank (fig. 14). At another site on a
tributary to Cafada de los Alamos (fig. 15), the
channel was changed from a shallow swale to a deep-
ly incised channel, according to conversations with
several persons working in the area. An evaluation
of the effects of increased runoff on the lower
reaches of Cafada de los Alamos is beyond the
scope of this study, but these effects should be con-
sidered in the planning of basin-management
measures.





















SELECTED REFERENCES 25

increased runoff, increased sediment transport, loss
of vegetation, soil compaction, and esthetic degrada-
tion. The cumulative impact is largest in areas of
intensive ORV use. Downstream impacts, such as
stream-channel migration and erosion, may be signif-
icant over the long term.

Long-term sediment vyield of the Canada de los
Alamos basin under present conditions is estimated to
be 420 (yd3/mi2)/yr--a rate that is considerably low-
er than a previous estimate of 1,270 (yd3/mi2)/yr for
the total catchment area above Pyramid Lake. The
large variance in sediment yields for the two areas is
primarily attributed to significant differences in rain-
fall, topography, and fire history.

Most of the more serious impacts of ORV use on
the environment of Hungry Valley could be reduced
by a coordinated program of planning, regulation,
maintenance, and corrective treatment. Long-term
erosion control can be effected by an adequate pro-
gram of rehabilitation based on recognized water-
shed-management principles. A monitoring program
would allow an assessment of the effectiveness of
erosion control structures and impacts on down-
stream channels.
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